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Overview 
The current state of global nutrition 
FIGURE 1 Availability of iron at global level and by income classification, 1980–2013 from 
Global Nutrition Report 2018 
 
 
 
 
 
 
 
 
The 2018 edition of The State of Food Security 
and Nutrition in the World states that 
undernourishment and severe food insecurity 
appear to be increasing in areas across the world 
(FAO et.al, 2018).  These numbers are nearing 
what they were a decade ago - indicating a failure 
to stay on track toward meeting the Sustainable 
Development Goal of ending world hunger by 
2030.  In 2017, there were an estimated 821 
million undernourished people in the world. There 
remains poor access to nutritious food especially 
for vulnerable members of populations (children, 
women, and those with disabilities). Encouragingly, 
childhood stunting did not show an increasing 
trend, but it still remains that there are nearly 151 
million children under 5 with stunted growth (FAO 
et.al, 2018). The main drivers to this situation 
include conflict and climate change. Hunger is 
worse in countries experiencing sensitivities to 
rainfall and temperature variability causing 
extreme weather conditions. Severe food 
insecurity was higher in 2017 than it was in 2014 in 
all regions of the world barring North America and 
Europe. Data from the Food Insecurity Experience 
Scale (FIES) showed that women are more likely 
than men to be affected (FAO et.al, 2018). 
Women are also burdened with higher 
prevalence of anemia. One in three women of 
reproductive age is still affected by anemia on a 
global scale (FAO et.al, 2018). Iron-deficiency 
remains the number one global nutrient deficiency 
(Figure 1). 
Greater prevalence of food insecurity leads 
to malnutrition in many forms: stunting, wasting, 
and obesity. With crops becoming more vulnerable 
and processed foods becoming more reliable, 
populations are turning to cheaper “food items” to 
satisfy their hunger resulting in malnutrition and 
obesity associated with heightened risk of 
cardiovascular disease and diabetes. The 2018 
Report calls for implementing and scaling up 
interventions aimed at increasing food access and 
focusing on the first 1,000 days of life. Stakeholders 
are called to action to strengthen resilience among 
people’s livelihoods and food systems (FAO et.al). 
Ideas on executing these goals include adopting a 
“systems thinking” approach. USAID produced 
Systems Thinking and Action for Nutrition which 
stresses identifying interrelationships among 
systems rather than linear cause-and-effect chains; 
identifying inputs, processes, and outputs and their 
feedback loops (SPRING, 2015). It calls for local 
stakeholders to be involved in an equitable fashion 
in assessment, implementation, and evaluation. It 
supports the need for building capacity among 
populations to ensure long-term sustainability 
(SPRING, 2015). 
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Background on Rise Against Hunger 
 
 
 
 
 
 
 
 
 
The four pathways Rise Against Hunger uses to fight hunger 
One stakeholder is Rise Against Hunger, an 
international food aid organization aimed at reaching 
the SDG Goal #2: Zero Hunger by 2030. The 
organization was founded in 1998 by a United 
Methodist minister, Ray Buchanon, after he served as 
a Marine during the Vietnam War. He recognized the 
need to end hunger and started Stop Hunger Now 
(later changed to Rise Against Hunger due to 
trademark reasons). Rise Against Hunger calls upon 
local US churches, schools, and business to host food-
packaging events where they assemble long grain 
white rice, soy textured vegetable protein, dehydrated 
vegetables, and a micronutrient packet into pre-
labeled bags. The bags are sealed, boxed, and loaded 
onto a truck where they are transported to the 
warehouse until they are sent to overseas partners. 
Most of the meals are sent to international partners 
using them as a tool for “promoting education, 
improving student health and nutrition, addressing 
gender inequalities, and stimulating economic growth” 
(Rise Against Hunger, 2019). There are emergency 
situations where Rise Against Hunger responds with 
partners to provide not only food but hygiene kits and 
medicine. Following in the systems-approach mindset, 
Rise Against Hunger recognizes that providing meals is 
not, in itself, the way to end world hunger. The Global 
Impact team supports livelihood projects aimed at 
supporting vulnerable populations. These projects 
bolster agricultural skills and market access. They 
provide economic opportunity to women with limited 
financial means. They provide an exit strategy for Rise 
Against Hunger, so the beneficiaries of the food aid no 
longer have a need for it. 
 
Areas of impact for Rise Against Hunger (RAH) 
include countries in North America, Central 
America, South America, sub-Saharan Africa, the 
Middle East, and Asia. In 2018, they reached 
794,700 people in 31 countries averaging 203 meals 
per person (Rise Against Hunger, 2018). These are 
the same areas of the world most affected by 
malnutrition and food insecurity. With an increase 
in livelihood projects to promote sustainability, Rise 
Against Hunger is making strides toward becoming 
an impactful stakeholder in the fight against global 
hunger. 
As part of the requirements of my Masters in 
Public Health, I worked with Rise Against Hunger for 
10 weeks. In my role, I was asked to analyze the 
current meal formulation and recommend changes 
according to nutrition needs; create a cookbook of 
recipes both provided by international partners and 
generated by myself; give nutrition 
recommendations pertaining to nutrition 
assessment and impact looking forward. 
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Section 1: Meal Reformulation 
Background on Meal Formulation 
There was a 2012 report detailing meal analysis and recommendations authored by a team of 
professionals from UNC Chapel Hill, Instituto de Investigacion Nutricional in Peru, and Mathile Institute. This 
report revealed that Rise Against Hunger’s meals were inadequate in meeting >25% of the daily requirements 
for calories, fat, and protein and were inadequate in meeting >40% Calcium and Selenium (Bentley, 2012). Their 
recommendations to meal reformulation included the addition of animal products in the forms of egg yolk, skim 
milk powder, and dehydrated chicken. These were chosen based on their cost and their ability to increase fat, 
calories, protein, and bioavailability of certain nutrients. They also recommended dropping the dehydrated 
vegetables as their nutrition contribution was slim and a higher quality ingredient could take their place. They 
recommend that each meal contribute 50-60% of daily needs but not exceed the tolerable upper limit if two 
servings of meals are eaten at one time (as they often are). If the micronutrient packet continues to be included 
in meals, there should be an education component to ensure proper use as well as new package art illustrating 
proper use. If fat is included in the new formulation, RAH should conduct stability testing as lipids oxidize over 
time. Finally, they recommend RAH conduct acceptability testing to ensure their partners around the world find 
the meals palatable and culturally appropriate. 
 This report was discussed after its creation. In the end, Rise Against Hunger decided to choose enriched long-
grain white rice, soy flour, dehydrated vegetable blend, and the Kraft Heinz micronutrient packet. Now, seven 
years later, the discussion has resurfaced about meal reformulation. Many of the same considerations exist: 
cost, nutrition adequacy/optimization, ease of preparation, cultural acceptability. The following is a report 
following this round of meetings and decision-making regarding meal reformulation. 
 
References Used for Analysis and Recommendations 
● FAO WHO Human Vitamin and Mineral Requirements 2001 
● IOM DRIs 2002/2005 
● TUFTS Food Aid Quality Review- USAID Delivering Improved Nutrition 2011 
● Stop Hunger Now Meal Redesign Final Report and Recommendations 2012 
● Protein content and amino acid composition of commercially available plant-based protein 
 isolates 2018 
● FDA RDIs for % Daily Values Adults and Children >4 yrs 
● Kraft Heinz Nutrition Review including WHO, ICRC, 2004 Food Aid Quality Enhancement 
Project from SUSTAIN NGO 
● Specification sheets from suppliers of rice, soy flour, vegetables, micronutrient packet 
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Timeline of events 
Meeting 1: Rise Against Hunger Internal Meeting 
An internal meeting with Rise Against Hunger employees 
ensued 8/29/2019 to discuss goals for meal reformulation 
including possible changes to the protein source, vegetable 
blend, addition of oil, and general recommendations. 
Because soy has received negative feedback from 
volunteers at packaging events and its importation 
regulations are inconsistent between countries, I was asked 
to research alternative forms of protein. It was 
suggested to aim for a 50% RDI or greater mark when 
formulating our meals as many beneficiaries only eat 
1-2 meals a day. The number one feedback from the 
field was the request for oil as this is an expensive 
ingredient to procure.  
 
Post-meeting analysis and recommendations 
In analyzing the meals, I aimed to answer 3 main questions: 
➢ Are RAH meals formulated according to the needs of the target population? 
➢ Are RAH meals following current scientific literature in terms of nutrition requirements? 
➢ Are RAH meals easy to use and do their serving sizes make sense?  
 
Are RAH meals formulated according to the needs of the target population? 
Currently, RAH has no system in place for nutrition assessment of its beneficiaries. However, 
data is collected on sex and age. Sixty percent of beneficiaries are between the ages of 5-17 years. 
Fifty-six percent of beneficiaries are female. Based on eyewitness accounts from RAH employees who 
have visited the field, most beneficiaries are chronically undernourished. Given that the majority of 
our meals go to school feeding programs, I focused my recommendations around references for 
adolescent boys. Their nutrient intakes are generally higher than young girls which is more 
appropriate for an undernourished population. The exception to this was iron. Young menstruating 
women need much higher amounts of iron. 
 Ideally, specific information regarding malnutrition status, anthropometrics, food security, and 
food behaviors would be available to better recommend changes. At this point, they are not. 
 
Are RAH meals following current scientific literature in terms of nutrition requirements? 
 According to Food and Nutrition in Emergencies, micronutrient deficiencies may lead to lifelong 
complications and increased risk of death, disease, stunting, decreased cognitive ability, mental 
retardation, and lowered work ability (UNHCR, unknown). As of now, more than 70% of our meals go 
toward school-feedings, so it is imperative that RAH provide adequate nutrition for developing bodies 
and minds. 
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● Protein: Soy protein is a complete protein (contains all essential amino acids), but it does not 
meet the Methionine, Isoleucine, and Valine amino acid requirements for adults according to 
the WHO/FAO/UNU (Gorissen, 2018). If RAH wishes to keep with a vegetarian protein source, 
potato protein isolate meets the requirements for all amino acids. If inclusion of animal 
proteins is favorable, whey isolate powder or egg powder could be included. If whey and egg 
are cost-prohibitive, offering vouchers for local procurement of animal proteins might prove to 
be the best option. 
● Fiber: The RDI for fiber is (age + 5 = g/day). The current meal provides 5.5 g per serving or 16.5 
g per portion (3 servings = 1 portion). This is sufficient for our partners 11 years of age and 
under but insufficient for older beneficiaries. Ways to increase fiber include adding a fiber 
supplement, including brown rice rather than white rice, and giving vouchers for locally 
procured produce. 
● Gut microbiota: An emerging area of research is the gut microbiome. The majority of the 
immune system is found in the gut and beneficiaries live in contexts that often suffer from 
parasites and infections. Children who suffer from malnutrition have better recovery and 
improved gut bacteria when fed a combination of chickpea flour, soy flour, peanut butter, and 
banana (Pennisi, 2019). This unique combination of ingredients provides gut microbes with 
necessary inputs to produce short-chain fatty acids (SCFAs) which provide humans with calories 
and serve to resolve inflammation. The microbiota produces several vitamins in addition to 
promoting the absorption of minerals, therefore, playing an essential role in maintaining 
adequate nutrition. Regarding immune function, the microbiota help maintain the mucosal 
layer which acts as a barrier for external pathogens (Kane, 2014). Without the mucosal layer to 
act as a barrier, intestines are left unprotected and susceptible to infection. In regions plagued 
with poor water, 
sanitation and hygiene 
(WASH), the 
microbiome’s role in 
immune function is 
crucial. Our meals 
provide soy flour so 
considering the addition 
of other ingredients is 
fitting.  
 
 
Figure 2 The microbiome’s relationship between nutrition and immunity. (Kane 2014) 
 
● Fat: Omega-3 fatty acids are essential (must be ingested as the body cannot produce them) and 
contribute to proper development of brain and neural tissue. They are found in oils such as 
soybean, canola, flax seed, and fatty fish. Tufts Food Aid Quality Review recommends 15 g oil 
per 100 g dry matter (around 12 Tbsp per bag). Addition of an oil component is strongly 
recommended. 
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● Micronutrient packet: The micronutrient sachet provides 40-100% of all RDAs except for 
Vitamin B12 which only provides 20% the RDA. Vitamin B12 comes from animal products, so if 
beneficiaries are vegetarian, or are not eating another meal, this should be increased. Vitamin 
B12 deficiency can lead to anemia, so while we may think our populations suffer from iron 
deficiency, it may actually be Vitamin B12 deficiency (Johns Hopkins Medicine, 2019). Parasites 
can also compromise the production of intrinsic factor, a necessary component of B12 
absorption (Cowen, 1973, Betesh, 2015). Another factor is cooking method. If people are 
adding the packet when the food is still steaming hot, it is possible the water-soluble vitamins 
are degrading. We should reinforce adding the packet just before serving, mixing well, and 
doing it away from the heat-source. All micronutrients should provide at least 50% of the RDI.  
● Minerals: Iron (ferrous fumarate) could be kept at 10 mg per 64 g as its equivalent of 15.6 g per 
100 g meets the FAQR recommendation. The lowest iron requirement is 7 mg (for 1-3 year 
olds) and the upper tolerable limit for that age group is 40 mg. If RAH wanted to increase the 
iron content, that would be acceptable as the body has mechanisms of controlling for 
absorption based on its own levels (NIH, 2019). 
 
Are RAH meals easy to use and are their serving sizes sensible? 
Currently, the label states there are 6 servings per bag at 250 Calories per serving. Most 
beneficiaries consume 2-3 servings to equal 1 portion. If feasible, RAH could consider reporting on 
portions consumed rather than servings to better align with meal consumption. If labeling allows, the 
bag could report nutrition facts for 1 portion to give more accurate information to partners. RAH could 
consider reporting a serving size similar to the World Food Programme who uses 100 g. This would be 
roughly equivalent to 1.6 servings or ½ portion. 
 Barriers to using the micronutrient packet include even distribution and addition at the 
appropriate time. Solutions to this include educating partners on proper usage (adding after the meal 
is cooked and stirring thoroughly) and removing the packet altogether by fortifying other components 
of the meal. It is also recommended to add a “Do Not Wash” label to prevent partners from rinsing off 
the enriched rice nutrients. 
  
Meeting 2: RAH and Kraft Heinz 
A meeting with members from RAH and Kraft Heinz took place 9/10/2019 to discuss meal reformulation. RAH 
expressed wanting to maintain cost neutrality in meal changes and maintain rice as the staple grain. While soy is 
a negotiable item, Kraft Heinz informed us that moving away from soy would increase cost. Their overall 
suggestions included adding a fat source, increasing calories, increasing protein, improving the vitamin sachet, 
and complying with new FDA label regulation changes.  
● Protein: Proteins discussed included whey, lentils, and egg. While whey and egg are 
nutritionally dense, there were concerns about transporting dairy across borders and the 
increase in cost. Legumes were cautioned against due to their possible toxicity levels and their 
lower essential amino profile compared to soy.  
● Vegetables: Vegetables were found to contribute little nutritionally yet cost a significant 
amount especially in the current political climate. China tariffs are fluctuating and China 
dehydrates the vegetables which causes variation in price. However, because the vegetables 
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are pleasing to volunteers and provide color to the bag, RAH desires their presence. Members 
from RAH were going to investigate using 1 domestic vegetable such as carrot.  
● Rice: Possible changes to rice included using brown, parboiled, and enriched rice. Kraft Heinz 
supported the use of white rice as its cooking time is shorter and its lifespan is longer due to 
brown rice containing lipids which oxidize over time. Partners also give feedback that they like 
the white rice, so options were reduced to parboiling and enrichment moving forward.  
● Micronutrient packet: The vitamin sachet was discussed regarding limiting its ingredients and 
enriching/fortifying the rice or soy instead. Kraft Heinz said it was best to add nutrients to an 
item with moisture which would indicate soy. Kraft Heinz suggested to do encapsulation of 
vitamins to prevent deterioration in transport and cooking.  
● Oil: Kraft Heinz suggested using 35 g of a canola/soy blend with each meal. They suggested 
fortifying it with fat-soluble vitamins. When RAH approved the oil packet, KH would talk to 
suppliers about feasibility and cost.  
 
Post-meeting analysis and recommendations 
 The Global Impact Team was asked to discuss the aforementioned topics and come to a decision regarding 
meal formulation. 
 
Meeting 3: Global Impact Team Internal Meeting 
An internal meeting within Global Impact looked at motivation for changing the formula and who would, 
ultimately, be the decision-maker for reformulation. It was agreed that we should solicit feedback from partners 
on their desired changes to the meal before moving forward. We would create 5-6 meal formulation options to 
present to the leadership team at RAH and they would have the final decision. 
Benefits and challenges to including oil were discussed. It was believed that it was not possible to airlift oil (to 
be confirmed). Supply chain informed us that the addition of oil would increase the weight of containers by 500 
lbs which may be cost-prohibitive.  
 
Post-meeting analysis and recommendations 
Nutrition adequacy was assessed comparing the Rise Against Hunger (RAH) meal bag nutrition facts label per 
serving to the daily recommended intakes of nutrients for adolescent boys. Standard reference values were 
from two sources: The 2001 FAO/WHO Human Vitamin and Mineral Requirements and the 2002/2005 Dietary 
Reference Intakes from the Food and Nutrition Board and Institute of Medicine. The FAO/WHO specify 
requirements for 10-18 year olds and the IOM specify requirements for 14-18 year olds. Males were used rather 
than females (except for iron) to provide a higher target for nutrient needs. Females were used as the reference 
for iron intake based on their propensity to anemia from menstruation. Based on the 2011 USAID report on 
Delivering Improved Nutrition, toxicity from upper limits is negligible in populations chronically undernourished 
who are receiving fortified blended foods. Based on this information, where there was a discrepancy between 
the two reference sources, the higher target was used. For example, FAO/WHO set the RNI for Vitamin C at 
40mg while the IOM set the RNI for Vitamin C at 75mg. The IOM RNI of 75mg was used. The exception to this 
was iron; there is evidence to support that higher iron levels increase the risk of contracting malaria (Raiten, 
2011). As our populations are at a baseline increased risk of contracting malaria, I recommended a lower 
reference intake for iron.  
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The aim of the meals is to meet 33% of the daily requirements. Nutrients assessed include protein, fat 
(linolenic and linoleic), calcium, iodine, iron, magnesium, phosphorus, potassium, selenium, sodium, zinc, 
vitamin A, thiamin, riboflavin, niacin, pantothenic acid, pyridoxal phosphate, folic acid, vitamin B12, vitamin C, 
vitamin D, vitamin E. An estimated energy requirement of 2400 kcal/day was used. The UNHCR suggests 
providing 2100 kcal/day for all people with allowed adjustments based on temperature, baseline population 
health, demographics, and physical activity. Given that most of the beneficiaries are school-aged children 
leading highly active lifestyles with pre-existing undernourishment, an elevated energy requirement was used. 
Based on the IOM macronutrient recommendations, fat was estimated to be 30% of total calories and protein 
was estimated to be 15% of total calories. Linoleic acid was estimated to be 7.5% of total calories while linolenic 
acid was 0.9% total calories. 
A second round of adequacy was conducted comparing 3 servings (1 portion) to the reference intakes. 
Based on what team members have seen in the field and what partners report to RAH, beneficiaries generally 
eat 3 servings (1 portion). One cooked meal bag provides 6 Cups of product. There are cases where more or less 
is eaten, but this estimate aligns with the 750 kcal a meal generally seen in school-aged children. 
A third round of adequacy was conducted comparing the 1 and 3 serving sizes to 115% recommended daily 
intakes. USAID recommends planning nutrition needs to 115% the standard RDIs for undernourished 
populations. Therefore, the goal of one meal should meet 33% of the new value set at 115% RDI. For example, 
115% of the RDI for Vitamin C is 86 mg compared to 75 mg standard RDI. One serving of the RAH meal provides 
41% of this 86 mg which is adequate.  
Overall, most reference intakes are based on generally healthy populations who consume usual intakes of 
stated nutrients. When deciding recommended intakes, deficiencies and undernourishment are not considered. 
Because of this, the 2011 USAID report recommends increasing the reference intake to 115% of the original. The 
exception to this would be iron as it has been found that elevated iron levels increase malaria-associated 
morbidity and mortality (Spottiswoode, 2014). 
 
Results 
One serving of meals (see Figure 3) provides adequate sodium, iodine, vitamin A, thiamin, riboflavin, niacin, 
pantothenic acid, pyridoxal phosphate, folic acid, vitamin B12, vitamin C, vitamin D, and vitamin E. It is 
inadequate in Calories, protein, fat (linoleic and linolenic), calcium, iron, magnesium, phosphorus, potassium, 
selenium, and zinc. Specifically, one serving provides less than 11% of calories, less than 16% of protein, and less 
than 2% of fat for a male child 14-18 years of age.  
Three servings of RAH meals (a more practical comparison) is adequate in all nutrients except calories 
(31.3%) and fats (3.75%) (see Figure 4). The meal bags provide no PUFAs (polyunsaturated fatty acids) to satisfy 
the linolenic nor linoleic acid requirement. While it’s been stated that upper limits are negligible, iron toxicity 
has been discussed in working group meetings. Given that menstruating girls require 65 mg/day (assuming low 
bioavailability), 3 servings of RAH meals provide only 60% of the daily intake. This is far below toxic levels. Low 
bioavailability is assumed as most beneficiaries consume diets rich in plants, legumes, and grains which contain 
iron-inhibiting factors. The RAH meals, themselves, contain soy which inhibits iron absorption. The form of iron 
used is ferrous fumarate which relies more heavily on gastric acid to promote breakdown and absorption. If 
beneficiaries have reduced stomach acid production due to stress, vitamin deficiencies, or gastritis, their iron 
absorption will be reduced. However, 3 servings provide 39.6 g (220%) of the RDI for iron when using the 
conservative amount of 18 mg/day. While it is below the toxicity level, there is concern of increased risk for 
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malaria. RAH meals provide very little fat, so while there are theoretically adequate amounts of fat-soluble 
vitamins, their absorption may be minimal. 
When comparing 1 serving size to 33% of the 115% RNI standard, the bags were inadequate in calories, 
protein, fat (both linolenic and linoleic), calcium, iodine, iron, magnesium, phosphorus, potassium, selenium, 
sodium, zinc, vitamin B12, vitamin D, and vitamin E. When comparing 3 serving sizes to 33% of the 115% RNI 
standard, there were only inadequacies in calories (27%) and fat (3.3%). Again, as there are no PUFAs in the 
meal bag, they provide 0% of linoleic and linolenic acid.  
There is confusion between “serving” and “portion”. A serving is a standardized amount recommended for 
a given food. A portion is the amount of food eaten in one sitting. The language used in reporting refers to meals 
when analyzing servings consumed. This means that 500 servings are reported as 500 meals which is incorrect. 
Because of this inconsistency, the micronutrient powder is dosed assuming 6 portions. This explains the large 
leap in percentages when 3 servings (1 portion) is consumed. Not only is this where the risk of iron toxicity 
comes in, but it is a waste of water-soluble vitamins that cannot be absorbed in excess. It is recommended to 
change the amounts in the micronutrient packet to reflect 3 portions rather than 6 to avoid risk of iron toxicity 
and wasted micronutrients. 
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Figure 3: Nutrition adequacy of 1 serving 
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Figure 4: Nutrition adequacy of 3 servings 
TUL = Tolerable Upper Limit 
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Meeting 4: RAH, Kraft Heinz, and Coalescence Discuss Minerals 
On 10/14/2019, stakeholders from RAH, Kraft Heinz, and Coalescence (micronutrient supplier) convened to 
discuss options for iron and iodine delivery. It was discovered that the micronutrient packet was turning the 
meals a purple hue. Through chemical analysis by Kraft Heinz, it was concluded that the iodine was reacting with 
starch to create the purple color. Kraft Heinz did x-ray fluorescence and discovered iron flecks were not evenly 
distributed throughout the meals.   
Options for iron delivery included ferrous fumarate with a new ethylcellulose encapsulation material able 
to withstand higher temperatures, ferric phosphate, and the current ferrous fumarate. Members from 
Coalescence agreed to research how granulation size impacted bioavailability of ferric phosphate and RAH 
agreed to check on the global acceptability of ethylcellulose. If the cost is similar and it is globally accepted, 
ferrous fumarate with the ethylcellulose encapsulation is the preferred method of delivery. Kraft Heinz is 
researching more direct ways to deliver Vitamin C to increase iron bioavailability. RAH is researching the 
feasibility of adding iron to rice and soy. 
Iodine encapsulation was discussed and Coalescence is looking into material options and how it impacts 
bioavailability of the mineral. 
 
Recommendations 
The following is a table of the top 3 reformulation options based on previous discussions with 
stakeholders in Rise Against Hunger, Kraft Heinz, Coalescence, partner organizations, and beneficiaries. A 
complete table with more options is included as an appendix. Considerations included nutrition adequacy, 
desires from the beneficiaries, feasibility from supply chain, cost, and ease of preparation. Each option increases 
the calories and fat content of the meal. Current investigation is occurring as to the use of encapsulated lipid 
powders but this information will not be known until after this report is released. 
 
Table 1: Final meal reformulation options 
 Ideal 1 Ideal 2 Acceptable 1 
Ingredients Parboiled enriched white 
rice, soy flour, whey, dried 
carrot, oil packet, 
micronutrient packet 
Parboiled enriched long 
grain white rice, soy flour, 
egg powder, dried carrot, 
oil packet, micronutrient 
packet 
Parboiled enriched long 
grain white rice, soy flour, 
dried carrot, oil packet 
Calories/ svg 320 321 302 
Fat 6.9 g 6.8 g 6.8 g 
Protein 16.9 g 18.2 g 14 g 
Micronutrients 
Increases Ca, Mg, Ph, K,  B1, 
B3, B6, B12, B5, absorption 
fat-soluble vitamins 
Increases Ca, Mg, Ph, K, 
B12, B1, B3, B6, B5, 
absorption of fat-soluble 
vitamins 
Increases B1, B3, B6, 
absorption of fat-soluble 
vitamins 
See Appendix for full Meal Reformulation Recommendations 
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Partner feedback was solicited and produced responses from 3 partners. Feedback included: 
● Assure accuracy of contents 
● Separate rice and soy 
● Enrich soy/grain rather than use separate packet 
● Adjust rations to appropriate age groups and show this on package (rather than using % DV) 
● Increase nutrients to cover >⅓ daily needs (especially calcium, iron, Calories, protein) 
● Conduct dietary assessment to assess nutrient gaps 
● Use pulses and real vegetables easily found in local markets 
● Collect qualitative data on acceptability of food and what people do with the waste 
● Include nutrition education to promote affordable nutritious food with information on 
growing, purchasing, and preparation 
● Keep micronutrient packet separate from meals 
 
This feedback can inform the next round of reformulation in addition to providing a basis for nutrition 
assessments (see Section 2). 
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Section 2: The Need for Nutrition Assessment 
  
As of now, Rise Against Hunger (RAH) reports its 
impact using beneficiaries reached, meals packaged, 
and countries located. The 2012 Meal Reformulation 
report authors were told by RAH that “the number 
of meals packaged and shipped is the organization’s 
main metric for success.” While these numbers 
indicate steps to progress, they are not, themselves, 
indicative of success in eliminating world hunger. 
They are the outputs that lead to the outcomes. 
More accurate means of measuring impact would 
include malnutrition status, stunting and wasting 
prevalence, food access, and knowledge of healthy 
nutrition practices. These indicators would capture 
true progress toward ending world hunger as they 
capture current and future progress regarding 
nutrition and behavior. These topics were discussed 
with the Chief Impact Officer, Edna Ogwangi, who 
pressed to have these ideas presented to the Board 
of RAH. I presented my case September 13, 2019. I challenged the Board to consider the importance of nutrition 
assessment, and I provided the WHO Recommendations for Data Collection, Analysis and Reporting on 
Anthropometric Indicators in Children Under 5 Years Old as a feasible tool for next steps. There is support for 
nutrition assessment among partners as well. While soliciting feedback from partners regarding meal 
reformulation, one partner included the West Africa Regional Technical Advisor for Nutrition for his input. He 
advised that RAH consider conducting dietary assessment to learn eating behaviors and isolate nutrient gaps.  
 Nutrition assessment is imperative to understanding population needs. To measure success and impact, 
there needs to be measurable data. We are currently measuring meals packaged and meals served. To build a 
more compelling argument for our impact, I recommend measuring malnutrition status and stunting/wasting 
(requiring anthropometric data), disease status (requiring connection with local health facilities), micronutrient 
deficiencies (requiring anthropometric, qualitative, and health data), and food access and eating behaviors 
(questionnaires with information on food use). Food security and nutrition assessments can increase cost-
effectiveness and bridge the gap between program planning and outcomes. The WHO states "Comparable and 
accurate anthropometric data are essential if national governments and other stakeholders are to be able to 
monitor how nutrition-specific and -sensitive programmes have been carried out and make decisions based on 
their progress." 
 According to the FAO, food and nutrition surveys are primary ways to collect data that can influence 
immediate project design and future policies. Food consumption surveys provide insight into the food landscape 
of the target population including nutritional content and quality. They aid in assessing nutritional status of 
individuals and help in enhancing food security (FAO, 2004). The Global Nutrition Report (2018) states that  
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nutrition data allows stakeholders to track progress and 
transforms understanding of the relationship between nutrition 
and life stages, genders, and places. Adolescent nutrition, 
especially for young girls and women, is revealed to be 
extremely important to quality of life (The Stakeholder Group, 
2018). This is a prime population with whom Rise Against 
Hunger works and is able to make an impact.  
Understanding the behaviors surrounding food 
consumption will help Rise Against Hunger ascertain a starting 
point to compare against the desired outcomes. Gaps that 
appear can become targets of intervention. They may differ in 
their method of delivery depending on the need: they may be 
educational in nature, food-based, WASH-focused, or they may 
expose a problem not yet considered. Nutrition assessment will 
also clarify the current issue of iron inclusion in meal bags. 
Giving iron supplementation without need could increase the 
risk of contracting malaria (Hurrell, 2010). 
 Anthropometric surveys serve to characterize overall 
nutritional status of groups and highlight variations based on 
age, sex, income, race, and location. They offer a way to 
evaluate the impact of interventions and monitor trends in 
nutrition status. This information can be used as evidence for 
change when discussing future funding opportunities and policy proposals. Data collection methods can differ 
depending on Rise Against Hunger’s goals. They can choose to focus on a geographic area; collect data over time 
or from two comparison groups; or conduct individual or household surveys. Choosing clear objectives when 
designing the survey is important to maximize efficiency, reduce redundancy, and collect relevant data (FAO, 
2004). A global initiative spanning agencies has created SMART (Standardized Monitoring and Assessment of 
Relief and Transitions) interventions to improve humanitarian aid. Indicators are “used to monitor the extent to 
which the relief system is meeting the needs of affected populations and to gauge the overall impact and 
performance of humanitarian assistance in a given situation” (Riely, 1999). The UNICEF Conceptual Framework 
illustrates the underlying causes leading to malnutrition and the Nutrition Causal Analysis (NCA) is used to 
identify a root cause as a point of intervention. With this information, the Global Impact team can design holistic 
approaches to increase food security. 
If pursuance of dietary assessments occurs, resources to use include the INDDEX24, a dietary assessment 
platform that stores global dietary survey inputs in the cloud. It also provides a mobile application for 
conducting 24-hour recalls on a tablet or mobile device (The Stakeholder Group, 2018). 
 
 
 
 
 
 
 
"Comparable and accurate 
anthropometric data are 
essential if national 
governments and other 
stakeholders are to be able 
to monitor how nutrition-
specific and -sensitive 
programmes have been 
carried out and make 
decisions based on their 
progress." 
-WHO 
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Section 3: Cookbook 
 
One aspect of my internship 
was the creation of a cookbook. 
Partners have expressed fatigue 
at eating the same ingredients so 
frequently and were requesting 
new ideas on meal preparation. I 
was connected with select 
international partners and I 
requested recipes using the Rise 
Against Hunger meal bags. Some 
were sent in Spanish, so I 
translated these using Google 
Translate. After 3-4 recipes were 
collected, I tested them in my 
kitchen and looked for errors. I 
finalized recipes and plated them 
for photographs. When recipes 
from a region were tested, I 
created culturally-appropriate 
recipes using local ingredients to 
maximize nutrition and offer 
other creative ways to prepare 
the meal bags. The final 
collection has 23 recipes, 8 of 
which I created through research. 
In conducting recipe testing 
and collecting recipes from 
partners, several lessons were 
learned. High response rates are 
difficult to obtain. Several 
partners did not respond to our 
emails. Utilizing Whatsapp or 
text messaging might be a 
better route. Accurate 
responses were difficult to 
obtain. A handful of recipes 
were sent that contained all 
requested information. 
Remembering to add the 
micronutrient packet was a 
challenge. Recognizing that it 
was my job to cook these meals 
as directed, I still struggled to 
remember the packet. It shines 
light on a possible issue of 
noncompliance in the field. If a 
member of the food aid 
organization working on food 
testing forgets the packet, is it 
reasonable to believe that the 
beneficiaries are adding it 
consistently?  
 
 
 
 
 
 
How to use the cookbook: 
● Distributed to partners as a resource for recipes. 
Nutrition tips for maintaining nutrients while preparing 
food can be added at the beginning of the book  
● Incorporated into nutrition modules as a tool for 
educating partners on food preparation  
● Used as a marketing tool to showcase the diverse ways 
the meals are prepared 
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Section 4: Recommendations Looking Forward (Summary) 
 
 
Meal Reformulation 
● Consider local procurement using cash vouchers and partnership with Community Empowerment 
agriculture projects 
● Add an oil/lipid source 
● Switch from vegetable blend to one domestic vegetable OR replace vegetables with a more nutrient-dense 
ingredient and conduct an education campaign for donors and volunteers to explain this decision 
● Reformulate micronutrient packet to reflect 3 portions in 1 bag 
 
Cookbook Uses 
● Can be distributed to partners as a resource for recipes. Nutrition tips for maintaining nutrients while 
preparing food can be added at the beginning of the book  
● Can be incorporated into nutrition modules of Behavior Change Communication (BCC) programming as a 
tool for educating partners on food preparation 
● Can be used as a marketing tool to showcase the diverse ways the meals are prepared 
 
Nutrition Assessment 
● Refer to the Nutrition Causal Analysis (NCA) for methodology and guidelines on collecting data on 
underlying causes of undernutrition 
● Utilize INDDEX24 to find dietary assessment data in areas where RAH serves 
● Conduct nutrition assessments in areas where food is delivered to track nutritional impact in beneficiaries 
● Conduct nutrition assessments in areas where community empowerment projects are implemented to 
track nutritional impact in beneficiaries 
● Collect anthropometric data on beneficiaries to track nutritional impact 
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Appendix 1: Meal Reformulation Components 
per serving 
Whey isolate 
protein powder 
(30g/6) 
Canola - soy 
oil (35g/6) 
Egg powder 
(30g/6) 
Current enriched white, 
long grain rice (180g/6) 
Calories 18 52 19 106 
Fat 0.06 g 5.8 g 0 0.12 g 
Protein 2.9 g 0 4.2 g 2.3 g 
Micronutrients     
Calcium 35 mg 0 4.45 mg  
Mg 11.7 mg 0 3.6 mg  
Ph 29 mg 0 4.5 mg  
K 44 mg 0 56 mg  
Na 19 mg 0 62 mg  
B12 0.2 mcg 0 0.4 mcg  
B5 0.3 mg 0 0.1 mg  
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Appendix 2: Meal Reformulation Options 
 
Current Ideal 1 Ideal 2 Acceptable 
1 
Acceptable 
2 
Acceptable 
3 
Ingredients Enriched Long 
Grain White 
Rice, Soy flour, 
Dried 
vegetables 
(carrot, onion, 
tomato, celery, 
bell pepper, 
cabbage), 
Micronutrient 
packet 
Parboiled 
enriched white 
rice, soy flour, 
whey, dried 
carrot, oil 
packet, 
micronutrient 
packet 
Parboiled 
enriched 
long grain 
white rice, 
soy flour, 
egg 
powder, 
dried carrot, 
oil packet, 
micronutrient 
packet 
Parboiled 
enriched 
long grain 
white rice, 
soy flour, 
dried 
carrot, oil 
packet 
enriched 
long grain 
white rice, 
soy flour, 
dried 
carrot, oil 
packet 
enriched 
long grain 
white rice, 
soy flour, 
whey, dried 
carrot, 
Calories/ svg 250 320 321 302 302 268 
Fat 1 g 6.9 g 6.8 g 6.8 g 6.8 g 1.06 g 
Protein 14 g 16.9 g 18.2 g 14 g 14 g 16.9 g 
Micronutrients All but Ca, Ph, 
Mg, B12, B5 are 
>50% RNI 
Increases Ca, 
Mg, Ph, K, 
B12, B5, B1, 
B3, B6 
absorption of 
fat-soluble 
vitamins 
Increases 
Ca, Mg, Ph, 
K, B12, B5, 
B1, B3, B6 
absorption of 
fat-soluble 
vitamins 
Increases 
B1, B3, B6; 
absorption 
of fat-
soluble 
vitamins 
Increases 
absorption 
of fat-
soluble 
vitamins; 
lower B 
vitamins 
than 
parboiled 
Increases 
Ca, Mg, Ph, 
K, B12, B5 
 
